Tetracycline-inducible gene expression in mycobacteria within an animal host using modified Streptomyces tcp830 regulatory elements.
Inducible expression systems are powerful tools for studying gene function. Though several inducible expression systems are now available for mycobacteria, none have been used to modulate bacterial gene expression during an animal infection. A tetracycline-inducible expression system from Streptomyces coelicolor was successfully adapted for use in mycobacteria. To prevent baseline expression without induction, S. coelicolor tetR gene was overexpressed using the acetamidase promoter and regulatory gene block. Target gene expression was controlled by the S. coelicolor tcp830 promoter and operator allele. The -10 promoter consensus sequence of the tcp830 promoter was modified to better resemble known strong mycobacterial promoters. Using this system, induction of tetR fully repressed tcp830-dependent expression of green fluorescent protein (GFP) to baseline levels. Addition of anhydrotetracycline led to a 62-fold induction of GFP expression in vitro and 15-fold induction in a mouse mycobacterial peritonitis model in the presence of maximal tetR expression. Chemically regulatable gene expression during animal infection may be a useful tool in studying mycobacterial pathogenesis.